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MODIFIED STARC* AMn r :o ATING srjT p COMPRISING THE SAME 

The present invention relates to a modified starch 
and a coating slip comprising the same. 

in the manufacture of paper and cardboard, the paper 
web is treated by, inter alia, a coating slip being 
applied to make the paper surface more even and dense and 
to achieve a higher quality in the printing process. Such 
coating slips contain pigments, such as clay, chalk, 
titanium dioxide etc, in a binder system which contains 
binding and thickening agents in the form of e.g. starch 
or a polymer latex, optionally in combination with each 
other. The binder content is usually about 5-40, prefer- 
ably about 5-20 parts by weight of binder per 100 parts 
by weight of pigment. For dispersing the pigment, pre- 
ferably also a dispersing agent in an amount of about 
0.03-1 parts by weight per 100 parts by weight of pigment 
is included, m addition, the coating slip may comprise a 
number of further additives, such as optical whitening 
agent, wet-strength agent, viscosity-controlling agent, 
colourants etc. The content of these additives normally 
amounts to about 5 parts by weight at most per 100 parts 
by weight of pigment. 

All coating slips must have such Theological pro- 
perties as to be manageable under the existing, conditions 
of use, which means anything from pumping at low shear-* 
ing rates to application to the paper web at very high 
shearing rates at a coating station. At the same time the 
coating slip should be such as to permit optimum results 
when printing the coated paper. This places high demands 
m respect of, inter alia, the covering of the surface 
and the porosity provided by the coating slip when it has 
been applied to the surface of the paper, and has been 
immobilised and dried. 

The above-mentioned criteria of coating slips are 
to some extent contradictory, and one drawback of coating 
slips known up to now is that if a coating slip is pro- 
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ing and porous coating layer, the theological properties 

iS 9 between a higb porosltv of 

the coating layer ana deteriorated mechanical properties 
i.e low tensile stress 3t break ana J 

formation of dust in tho w- 

rated printing — 

s.aJ! 09 ^ 18157 .^^ 0 ^ ^ «* catlonic 

starch. -Che cationising chemical being, for instance, 

2.3-«poxyprop yl ene trimethylammonium ohloride or 
a-ohloro-a-hydroxypropylen, trimethylammonium chloride 
TZV,""** COntai " S "° groups 

starcTd T 36 diSC1 ° SeS ^ — ««*« °* =«ionlc 
starch derivatives starting from different types of 

Starch and using, different reagents. As espies of . 
suitable starches, mention is made of unmodified starch 

TJZnZt I T*' ■ aeriva "- a ««*. such as. 
for example, starch ethers and starch esters that still 
retain reactive sites is , ^ ■ 1 

- »"•■• As cationising reagents, a number 
of different cationising reagents are enumerated, with 
end without hydrophobic groups. As exiles of applica- 
ble T *" made ° f **™^ « * Pilules, sus- 

suCLr il" entl ° n " *" ""^ ***** - this 

suspension, in papermafcing. Modified starch containing 

hT ! " ° f b0th C8rboltyl groups and cetionic 

hydrophobic groups or use of such e modified star 2' for 
coating of paper is not disclosed 

• US 4,373.099 and US 4.146,515 further disclose 
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which decreases or eliminates the drawbacks of prior-art 
coating slips. 

The object of the invention is achieved by a modi- 
fied cationic starch which contains both carboxyl groups 
5 and hydrophobic groups and which in aqueous solution has 
phase separation. 

More specifically, the invention provides a modified 
starch, which is characterised in that it has a degree of 
substitution ,J^cerning_ carboxyl groups of 0.005-0.070, 
10 a degree of substitution concerning cationic, hydropho- 
bic groups, which contain a hydrocarbon chain having 
7-20 carbon atoms, of 0.008-0.060, and that an aqueous 
solution of the modified starch has phase separation in 
the range 0-100"C, 
15 According to the invention, a coating slip is also 

provided, which is characterised in that it contains the 
above-defined, modified starch. 

Further features and advantages of the invention are 
apparent from the following specification and the accom- 
20 panying claims. 

The types of starch that are normally used in coat- 
ing slips are chemically degraded (oxidised) starches or 
chemically stabilised ( hydroxy-propylated ) /chemically 
degraded (oxidised) starches. Also chemically degraded/ 

25 cationised starches are used. In contrast thereto, the 
inventive starch is modified, on the one hand by being 
chemically degraded (oxidised) so as to contain carboxyl 
groups and, on the other hand, by containing cationic, 
hydrophobic groups. The starch used as raw material for 

30 the modified starch according to the invention can be of 
any known origin whatever, such as starch from potato, 
maize, wheat and tapioca. 

Carboxyl groups are introduced into the starch 
according to the invention in conventional manner by 

35 oxidation with e.g. sodium hypochlorite or hydrogen per- 
oxide. The degree of substitution in respect of carboxyl 
groups is' according to the invention about 0.005-0.070, 
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preferably about. 0.0X0-0.050. The oxidised starch is 
su.tably prepared in rhe following m enner. Potato starch 

ph oTLT in water t0 3 dry cont ^ «* « ~ 

a PH oH S TT° n " Sd3U " ed SOdiU " hydroxide to 

a pH of 9.5. Sodium hypochlorite hewing an artive sub . 

stance of 150 B/1 available J added ^^ ^ 

PH of the reaction mixture is Kept constant at 9.5 by 
adding sodium hydroxide. When the reaction is completed 
i.e. when all ohlorine is conned. tte .eaetioHs 
interrupted by neutralisation to a pH of 5.5 with hydro- 

washed before drvino th-to,,^ • 

«mng. Through this reaction, carboxvl 

or°carbr i intr0dUCed °" *"* ™° le <^- «*• ~ 

is controTl TT"' ^ ^"itution (»,. 

which pH the reaction is carried out. For further de- 
tails, reference is made to an article by von J. Po«e 
-and P. Hienstra, "Uber den Einfluss der RsaKticnsbeding- 
ungen auf die Oxydetion de* Kartof felstarxe mit^Z- 
Xit", Die starfce. No. 6/1 963, pp 217 . 225 . 

in addition to the introduction of carboxyl groups 

TJT? aCC ° rding ~ — *- modify 

introduction of cationic hydrophobic groups. The degree 
of substitution in resoac* „<= ., t oegree 

is ebout 0.008-0 ObTTT, J hydrophobic groups 

" O.080, preferably about 0.010-0.030 To 

con^TnT"' - hydrophobi: gL° ups 

oreferll having 7-20 carbon atoX 

preferably 10-16 carbon atoms. To make the hydrophobic 
groups cationic. they contain a positively charged atom 

Charged ate or group L *** ^ »° S "^* 

the hydrophobic ZIZ but ^e i " COn " it " as <* 
that the starch Z - « 

—„ m ^ ^ nioaisied with separate hydrophobic 

™ IT 8010 ~- to •«* * ~f 

ca-caon, the degree of substitution -i« ~ 

uuitiTjurion in respect of the 
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cationic groups should preferably conform with that of 
the hydrophobic groups. 

Modification of the starch by introduction of cati- 
onic, hydrophobic groups can take place, for instance by 
reacting the starch with the chlorohydrin of a quaternary 
ammonium compound, which contains a hydrophobic hydrocar- 
bon chain as above, for instance, the compound 3-chloro- 
-2-hydroxypropyl dimethyl dodecyl ammonium chloride. The 
introduction of cationic, hydrophobic groups can suitably 
take place in the following manner. Potato starch is sus- 
pended in water to a dry content of about 45%. The P H of 
the suspension is adjusted with sodium hydroxide to 11.4 
whereupon the cationising reagent is added. During the • 
reaction, the pH is kept constant at 11.4 by adding 
sodium hydroxide. After 24 h, total nitrogen and bound 
nitrogen are measured to determine the yield of the reac- 
tion. If the bound nitrogen amounts to the desired value, 
the reaction is interrupted by adjusting the pH to 5.5 
with hydrochloric acid. The. product is washed, dewatered 
and dried. 

If a starch is modified in this manner by introduc- 
tion of carboxyl groups and cationic, hydrophobic groups 
and the degree of substitution in respect of these groups . 
as well as the size of the hydrophobic group are selected 
m a suitable manner within the above-mentioned ranges, a 
modified starch is obtained, which after dissolution in 
water, for instance by boiling in a jet DOiler/ phase _ 
separates (precipitates) as the temperature is decreased. 
It is the amylose fraction or amylopectin fraction of the 
starch or both fractions at the same time which phase- 
separate. This phase separation, which is a distinguish- 
ing feature of the modified starch according to the in- 
vention, takes place at a certain so-called upper criti- 
cal solution temperature (UCST). When the temperature is 
raised above the UCST, the modified starch is dissolved 
whereas, when the temperature is lowered below the UCST 
the starch phase-separates (precipitates). This phase- 



WO 97/13789 



PCT/SE96/01278 



6 



separation 1S reversible. The UC ST, i.e. temperarure 

fief *T T" Separ " lon «— f« Le moc!- 

ITJT wording ^ the invention in the range 

5 To c L P " £eI T y 3 °- 60,C - m °" about 

5 50 c. ft. reversible phas. sanation of the Modified 

starch according to tha invention causes the viscosity of 

2 ucsT; o se LT ed staxch solutlon " *~«— bL- 

, aCST t0 " e lower ^an the viscosity of the starch 

lo is utmsaa rrr as ^ ucst - »*■ ■*>— — 

is utilised in th. invention to provide a coating slip 

SELTT" r ^perties. If in fact the 

modified starch according to the invention is added to a 
coating pi^ent dispersion, the viscosity of the ohtained 

is. zitz- o^^nnr" beiow *• usct ° f 

tBan at temperatures above the sane. This 
means that the coating strip after ^acture _ ™ S 
stored, pumped and applied to the paper web without any 
problems at temperatures below the User of the starch 
at the same time as of ^ TO!lted ' 

0 drying section at tempereturas above the IL of tne 
ZTZ/^TT in "=* O0ain bsi *9 dissolved and 

form Tsr ~ ±C ^ C " 10hit: 9r ° UpE ^ " ~ 

form a structure. As a result, a well-covering coat- 

5 o^ained.^ 9 * — ' — U i. 

The inventive starch is intended to be used in a 
coatxng siip alone or togather with sea m a 

„> ... . a<™ier with a dispersion binder 

of the polymer latex typ S . tt 

When the modified starch is included in a coati™ 

1 slip together with a latex bind-,- «. , coating 
editor drying above Z ^ coatLgxayer Z£ 

oxidised starch. Xbe tensIiT^L^ b ~' tl 

Tlus ca ** explained by the 
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interaction between starch and latex/ pigment caused by 
the cationic, hydrophobic groups. 

In order to further improve the understanding of 
the invention, it will be elucidated by means of a non- 
restricting , Example . All parts in the Example concern 
weight, unless otherwise stated. 

EXAMPLE 1 

A coating slip consisting of 100 parts of kaolin 
clay dispersed with 0.3 parts of a polyacrylate dispers- 
ing agent and 12 parts of modified starch according to 
, the invention was prepared. The kaolin, clay was of coat- 
' ing quality and supplied by Speswhite, English China Clay 
International, Ltd., Cornwall, England. The dispersing 
15 agent was a low-molecular sodium polyacrylate under rhe 
trade name Dispex N40 supplied by Allied Colloids, Ltd., 
Bradford, England. The modified starch according to the 
.invention was a potato starch which had been oxidised 
with sodium hypochlorite to a degree of substitution ( DS ) 
of 0.020. Besides, the starch was modified by introduc- 
tion of cationic, hydrophobic groups. This modifica- 
tion was effected by reacting the potato starch with 
3-chloro-2-hydroxypropyl dimethyl dodecyl ammonium chlo- 
ride. The degree of substitution (DS) of the modified 
25 starch in respect of cationic, hydrophobic groups was 

0.021. The modified starch was boiled in a jet boiler at 
140 "C. The boiled starch had a UCST of about 50 "C. The 
starch was . added to the dispersed kaolin clay for prepar- 
ing the coating slip of the above composition. 

Since the modified starch in the coating slip had a 
UCST of about 50" C, the plastic viscosity of the coating 
slip (measured at 25° c) was higher if the coating slip 
was prepared and stored at 55-60 "c (312 mPas) than if the 
coating slip was prepared and stored at room temperature 
35 (223 mPas), At room temperature, the starch phase-sepa- 
rated, and therefore its effect on the viscosity of the 
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coating slip was ..smaller than if no phase separation had 
taken place. 

Coating slips prepared as described above at 23 »C 
and 55-60-C, respectively, were applied to a web and 
dried at 23°C and 105>c, whereupon the properties of the 
coating layer were measured. The obtained results are 
stated in Table 1. 



Table 1 



Temp , in 
prep, of slip 
°C 


Temp, in 
drying 
°C 


Dry content 
(% by weight) 


Density 
(kg/dm 3 ) 


Porosity 
(%) 


23 


23 


52.8 


1.66 


32.3 


23 


105 


52.8 


1.46 


40.7 


55-60 


23 


54.2 


1.47 


40.3 


S5-60 


105 • 


54.2 


1.26 


51.3 



Porosity values of 40% and above are to be consider- 
ed high, as is evident from Table 1, the highest porosity 
is obtained if the coating slip is prepared at a tempe- 
rature above the UCST of the starch and if the applied 
coating layer is dried at 105'C. This phenomenon can by 
explained by bridging via adsorption, 

EXAMPLE 2 

Two coating slips consisting of 100 parts of kaolin 
clay dispersed with 0.3 parts of a polyacrylate dispers- 
ing agent, 6 parts of carboxylated styrene-butadiene 
latex and 6 parts of starch were prepared. The latex had 
the trade name DL 935 and was a coating . quality supplied 
by Dow Sverige AB, Norrkfiping, Sweden. The kaolin clay 
and the dispersing agent were identical with the quali- 
ties described in Example i. For the one coating slip 
use was made of a merely oxidised potato starch which 'had 
been oxidised with sodium hypochlorite to a degree of 
substitution (DS) of 0.034. This starch was used as an 
example of a conventional,, oxidised starch and it was • 
boiled in a jet boiler at 120'C. The slip containing this 
starch was designated "Slip a" . For the other coating 
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slip, use was made of starch that had been oxidised to a 
degree of substitution of 0.020 and be-sides was modified 
by introduction of cationic hydrophobic groups to a DS of 
0.021. This starch is identical with the starch described 
under Example 1. This starch was boiled in a jet boiler 
at 140 *c. The slip containing this starch was designated 
"Slip B». The coating slips were prepared by adding first 
the starch and then the latex to the dispersed kaolin 
clay. The temperature of the starch solution was 70 °C 
when it was mixed with the kaolin suspension. 

It was established that the starch included in Slip 
B had a UCST of about 50 'C. This phenomenon was utilised 
during the preparation of the coating slip. The cationic 
groups will, at temperatures above the UCST, produce a 
structure in the wet coating slip which increases the 
porosity of the dry coating layer. The dry content of the 
coating layers was 57.1%. Since the starch used for the 
preparation of slip A had no cationic groups, Slip A had 
a lower plastic viscosity at 25 «C (50 mPas) than Slip B 
(119. mPas). Thanks to the existence of the UCST, the 
plastic viscosity of Slip B is considerably lower than 
if a quaternary ammonium starch ether without UCST should 
have been used instead. If thus the starch in Slip A is 
replaced with a starch that is oxidised to a DS « 0.020 
and modified with 3-chloro-2-hydroxypropyl trimethylammo- 
nium chloride to a DS « 0.007, a coating slip having a 
plastic viscosity at 2S'C of 200 mPas will be obtained. 
This result is remarkable, especially in view of the fact 
that the plastic viscosity normally increases as the DS 
increases . 

The coating Slips A and B, which were prepared as 
described above, were applied to a" paper web at 23 'C and 
dried at 23'C, whereupon the properties of the coating 
layer were measured. The mechanical properties were 
measured at 23'C and 50% relative humidity in tensile 
testing equipment (Alwetron TH1, Lorentzen & Wettre 
Stockholm, Sweden), m these tests, the rate of tension 
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was 10 mm/ min. and the clamping length 100 mm. The" 
obtained results are shown in Table 2. 

The tensile energy at break of the layers is given 
as tensile energy absorption index (TEA*), defined as 
follows 



TEA 



1 E « 
0 



where o> is the surface weight; F is .the tensile force 
per width, * is the elongation and e c is elongation at 
break. 



Type, 
of 

slip 



Slip A 
Slip B- 



Slip 
dry 

content 
(% by. 
weight ) 

57.1 
57.1 



Table 2, 

Density Poro- Tensile 
sity strength 
at break 

(kg/dm 3 ) (%) (MPa) 



1.78 
1.73 



24.5 
26.7 



11.5+2.2 
13.4*1.9 



Tensile 
energy 
absorption 
index 
( J/kg ) 

3.2+1.2 
4.S+1.9 



Table 2 shows that a higher porosity was obtained 
by using the modified starch according to the invention, 
compared with that obtained by using a conventional 
oxidised starch. Table 2 also shows that the mechanical 
properties of the coating layer were improved by using 
the modified starch according to the invention. 

EXAMPLE 3 . . . 

Aqueous solutions of three different modified pota- 
to starches, all oxidised with sodium hypochlorite, were 
prepared by boiling i n a jet boiler. Of the starches 
only one was oxidised (designated S-I), while rhe two 
other starches were both oxidised and modified with " 
cationic, hydrophobic .groups according to the invention 
designated s-u and S-m , . The degree of Subsr ^ ut±on 
CDS, for the three starches is stated in Table 3. Starch 
S-IH was reacted with 3-chloro^-hydroxypropyl dimethyl 
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dodecyl ammonium -chloride to a DS within the range stipu- 
lated according to the invention. Starch S-Il was reacted 
with the same reagent, but to a lower DS than stipulated 
according to the invention. Starch S-I was boiled at 
120°C, while Starches S-II and S-in were boiled at 
140'C. 



Table 3 



Desig- Starch quality 
nation 



Carboxyl . 
groups , DS 



Cationic 
hydrophobic 
groups, DS 



S-I Conventional 

oxidised 0.03. 
S-II Modified with the . 

same reagent as the 

invention 0.02 
S-II I Modified according 

to the invention 0.02 



0.004 



0.21 



The- jet-boiled starches were examined iramediately 
after boiling without dilution as well as diluted to a 
5% by weight solution. Without dilution, the starch con- 
centration- was about 20%. Only starch S-III had a sudden 
phase separation as the temperature decreased below a 
certain so-called upper critical solution temperature 
(UCST) in the range 0-100'C. The phase separation observ- 
ed for starch s-lli was reversible and took place at 
50 °C. 

This Example demonstrates that a UCST in the tempe- 
rature range 0-100'C does not appear in solutions of a 
conventional oxidised starch. This example also demon- 
strates that the existence of a UCST in the temperature 
range 0-100'C is not the general case for a starch that 
was allowed to react with a 3-chloro-2-hydro*ypropyl 
diethyl dodecyl ammonium chloride. The starch must have 
a DS within the limits stipulated according to the inven- 
tion in order to have a UCST in the temperature range 

o-ioo°c. y 



WO 97/13789 



PCT/SE96/01278 



12 
CLAIMS 

1. A modified starch, characterised in 
that it has a degree of substitution concerning carboxyl 
groups of 0.005-0.070, a degree of substitution concern- 
ing cationic, hydrophobic groups, which contain a hydro- 
carbon chain having 7-20 carbon atoms, of 0.008-0.080, 
and that an aqueous solution of the modified starch has 
phase separation in the range 0-100"C. 

2. The modified starch as claimed in claim 1, 
characterised in that it has a degree of sub- 
stitution concerning carboxyl groups of 0.010-0.050. 

3. The modified starch as claimed in claim 1 or 

2, characterised in that it has a degree of 
substitution concerning cationic, hydrophobic groups of 
0.010-0.030. 

4. The modified starch as claimed in any one of 
claims 1-3, characterised in that the 
hydrophobic groups contain a hydrocarbon chain having 
10-16 carbon atoms. 

5. The modified starch as claimed in any one of the 
preceding claims, characterised in that, in 
aqueous solution, it has phase separation at a tempera- 
ture of about 30-60°C. 

6. A coating slip, characterised in that 
it comprises a modified starch according to claim 1. 



INTERNATIONAL SEARCH REPORT 



lru6,._ijon&l application No. 

PCT/SE 96/01278 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC6: C08B 31/00. C08B 31/18, D21H 17/29 

Accordmg to International Pwnt C.^nftcntion (IPC) or lo both n*ii 



B. FIELDS SEARCHED 



ngjonaj ctoancatioit and [PC 



Minimum dociiranuiion search** (cUaincwion system followed by classification symbols) 

IPC6: C08B, D21H 



Docunumuiion searched oUicr than minimum documantmjon 10 the extent thai xuch doeumenis art included in iht fields aarched 

SE t 0K,FI,M0 classes as above 



Stctronvs data ban con*u|i*d during ihe inter naiional search (name of drua base and, where practicable, search term* wed) 



CAPLUS, EPODOC. WPI 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, oviih indication, where appropriate, of the relevant 



passages 



WO 9518157 Al (RAISIO CHEMICALS OY), 6 July 1995 
(06,07.95), page 1, line 3 - line 7; page 1, 
line 36 - page 2, line 5; page 4, line 9 - line 16 



EP ^SHIA 1 (NATIONAL STARCH AND CHEMICAL 

INVESTMENT HOLDING CORPORATION) , 19 May 1993 
(19.05.93), page 2, line 47 - line 48; page 3, 
lme 30 - line 35, claims 1,6, abstract 



US 4 JJS X 5 A (PETER D - BUIKEMA ET AL). 27 May 
1979 (27.05.79), column 1, line 9 - line 13; 
column 2, line 40 - line 43; column 3, 
line 5 - line 12 



Relevant to daim No. 



1-6 



1-6. 



1-6 



Funhcr documents are listed jo the continuation of Box C. QTJ 



See patent family annex. 



Special categories of oltd Cocianctuc 

*A- doeumeot deling me !=ner=| mis of me an which a not anwdered 
W on of pimcular relevance ™ cna 
_ E * docuraenr but publ.mefl oq or ^ m , u,,^^, n(iBJ ^ 

•V doeuarcm which nay throw aou&B an prmnty Omarft) or which it 

•O- doaman ctfcrni^ to an oral Oatitmhz. utr, «xfcIbicoa or ccur 



Date of the actual comp.eiion of the international 



Itttr document publiibai after tac intemauonal filing dais or prion iy 
date tad not in conflict wrcb mc appitaaan but a led to uodenuna 
tha principle- or taeory undcrtyioft uu invention 

dacumcai of paraonur rc.r*anc«; c&e Claimed in vena OA caaOO, Dc 
conndtrod nov«j or cannot be considered to tpvoiv* *c iqvu.u»c 
ncp wan (fat document b tar«n atone 

gacn aepi of pardcnly relevance eje cUimed invention cannoi be 
ranadertd ID involve an tavontivet snp cbc doauaeai \t 
oarnt»inao with, an* or Ciort 0Eh«- juc& documcsnc auca combicanoa 
bong obvious to i pirxon skilled in it* arc 

OOccmeat number af tne junc pstenl family 



search 



8 January 1997 



Name and mailing address of ihe ISA/ 
Swedish Patenc Office 
Box 5055 t S-102 42 STOCKHOLM 
Facsimile No, + 46 8 666 02 86 



Date of mailing of the international search report 

2 9 -01- 



Authorized officer 

Agnera asterman Wall in 

Telephone No. -r 46 8 782 25 00 



Form f CT/ISA^IO (second xhtet) (July 1992) 



2 





INTERNATIONAL SEARCH REPORT 


lMe;..«lional application No, ] 

PCT/SE 96/01278 


C (Cotun 


iiulion). DOCUMENTS CONSIDERED TO BE RELEVANT 




1 Category 


Citation of document, wiifc indication, where nDDrooriat* r>r ~i,-t,»„r „„„„„ 
1 * c «ppropriBte, oi the relevant passages 


Relevant to claim No. 


A 


US 4373099 A (E. DANIEL HUBBARD ET- AL) 
8 February 1983 (08.02.83), column'l, 

cia n ? n s°i;i]:;j.s : coiumn2 - u »* 3s -^ **. 


1-6 



INTERNATIONAL SEARCH REPORT 



Informauan on 


patent family members 


In tern a Lionel application No. ~ ~~ 

PCT/SE 96/01273 


Pliant document 
coed In ft arch rapon 


Publieuion 
dai* 


Pjuani family 
m»mbtr(r) 




Publication 
dale 


W0-A1- 9518157 


06/07/95 


EP-A- 0737210 


16/10/96 



FI-8,0 94135 13/04/95 
_ FI-0- 935883 00/00/00 

0S42236 J9/05/93 CA-A- 2082702 """l3/05/93 

US-A- 4146515 27/05/79 NONE 

US-A- 4373099 08/02/83 NONE " " 



